In Experiments 1 and 2, rats received initial training in which two stimuli (A and N) were either followed by the same consequence (food) or by different consequences (food and no food). Subsequently N was paired with electric shock and the generalization of conditioned suppression to A was assessed. Suppression to A was more marked when A and N had both been followed by food than when they had had different outcomes. In Experiment 3, 3 stimuli (A, B, and N) were presented initially. For one group, A and N were paired with food and B was nonreinforced; for a second group, B was paired with food and A and N were nonreinforced. Generalization of suppression was found to be more substantial to A than to B for both groups. These results indicate that the extent to which stimuli are treated as being equivalent is partly determined by their reinforcement histories.
The observation that a conditioned response that has been established to one stimulus will also be elicited, to some extent, by other stimuli is known as stimulus generalization. A widely held interpretation of this phenomenon relies on the assumption that the presentation of a stimulus will unconditionally excite a number of representational elements. It is supposed that though some of these elements (unique elements) will be activated only by the trained stimulus itself, others (common elements) will be activated by a range of stimuli (see, e.g., Atkinson & Estes, 1963; Mackintosh, 1974; Rescorla, 1976) . To the extent that two stimuli excite common elements, animals will perceive them as alike and will respond to them in similar ways. This analysis provides a ready explanation of stimulus generalization and of a range of other phenomena (Rescorla, 1976) .
It has often been suggested, however, that this analysis is incomplete in that generalization between two stimuli may be determined not just be their intrinsic properties but also by their associative history. James (1890) offered an early example of this suggestion, which has been considered in one form or another by many subsequent authors (e.g., E. J. Gibson, 1959 ; J. J. Gibson & Gibson. 1955; Goss, 1955; Grice, 1965; Guthrie, 1935) . Perhaps the most widely cited version of this suggestion is that proposed by Miller and Dollard (1941) with their notion of "the acquired equivalence of cues." Miller and Dollard (1941) argued that generalization could occur between two quite different stimuli if these stimuli, as a result of conditioning, had come to elicit the same response. Response-produced cues would be among the elements excited by presentation of both of these stimuli, and these common cues could then mediate generalization, allowing a new habit conditioned to one stimulus to generalize to the other. Miller and Dollard briefly mentioned the symmetrical possibility (but see Miller, 1948 , for a fuller statement) that
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Correspondence concerning this article should be addressed to R. C. Honey, Department of Psychology, University of York, Heslington, York YOI 5DD, United Kingdom. similar stimuli might acquire distinctiveness by virtue of training that established different responses to them. Again, the suggested mechanism involved response-produced cues, which in this instance would be different for the two stimuli, thus reducing the proportion of elements held in common. The general principle can be stated, however, without making use of the notion of response-produced cues; it is the suggestion that stimuli that activate a representation of the same associate will be treated as more similar than would stimuli that are otherwise equivalent but have different associates.
The acquired equivalence hypothesis provoked a series of experimental tests with human subjects (see Gibson, 1969, and Epstein, 1967 , for reviews). In a typical study the subjects may be exposed to a set of stimuli and, if given equivalence training, be required to respond with the same name to all. Their subsequent ability to discriminate among these stimuli can then be compared with the ability of subjects given distinctiveness training (i.e., trained to give different names to the different stimuli) or with the ability of subjects given no special training. Unfortunately, these experiments produced no clearcut results (see Epstein, 1967) , perhaps because the experimental procedure used gave no real control over the subjects' tendency to supply their own names for the stimuli, regardless of the experimental condition they were assigned to.
Experimental tests with nonhuman subjects (Lawrence, 1949 (Lawrence, , 1950 produced clearer results although their interpretation is open to debate. Thus, Lawrence (1949) was able to show that the ability of rats to learn a discrimination between two stimuli was improved when they had undergone prior training designed to establish differing responses to the critical stimuli. His own interpretation (see also Lawrence, 1963) was that the initial phase of training endowed each stimulus with the ability to evoke a "mediating process" that in turn generated a more distinctive stimulus pattern-a mechanism for acquired distinctiveness not fundamentally different from that proposed by Miller and Dollard (1941) . But the effect demonstrated by Lawrence (1949) is open to other explanations that do not assume any change in the discriminability of the stimuli. One possibility (see Siegel, 1967) is that the first stage of Lawrence's (1949) procedure established specific response patterns that directly aided the acquisition of the test discrimination: The source of transfer might have been response based rather than based on some change in stimulus discriminability. A further possibility is that Lawrence's (1949) finding depends on an attentional process: Sutherland and Mackintosh (1971) argued that the initial training may establish a tendency to attend to the dimension on which the critical cues differed, thus producing positive transfer to the discrimination test. This account makes use of a perceptual process but does not, in contrast with Miller and Dollard's (1941) original suggestion, assume any change in the ease with which the test stimuli will be discriminated from one another.
Because of the paucity of evidence, we conducted the three experiments reported here in an attempt to confirm the reality of the acquired distinctiveness/equivalence effects. That is, we sought to determine if the associative history of stimuli can determine the ease with which they are subsequently discriminated. All three experiments used the same basic procedure that, arguably, avoids the difficulties of interpretation inherent in Lawrence's (1949) procedure. The discriminability of a pair of stimuli was assessed by establishing a conditioned response (based on an aversive reinforcer) to one of them and testing the extent to which the response (conditioned suppression) was evoked by the other. The question of interest was whether the extent of this generalization would be influenced by the prior conditioning history of the stimuli. Would generalization be increased by a prior stage of training in which both of the stimuli had been associated with food? Would generalization be diminished by prior training in which one stimulus had signaled food and the other had not? Experiment 1 Experiment 1 included two groups and used the design summarized in Table 1 . In Stage 1 of the experiment, both groups received appetitive training with two stimuli, A and N. For Group A+N+, both A and N were followed by the same outcome (food), whereas for Group A+N-the stimuli had different consequences (food and no food, respectively). In Stage 2 of the experiment, all animals were given training designed to establish fear to N, in which presentations of N were paired with the delivery of electric shock. An appetitively rewarded response baseline (Stage 3) was then established and used to measure the generalized conditioned suppression governed by stimulus A (Stage 4). If Group A+N+ were to show greater suppression of responding than Group A+N-in the presence of A, it would suggest that two stimuli that had been associated with the same outcome were not as well discriminated as stimuli that had been followed by different-outcomes. It is possible, however, that such a difference in generalization may simply reflect the fact that the acquisition of the Nshock association did not proceed as well in Group A+N-as in Group A+N+. Therefore, two further tests were included in Stage 4 to examine this possibility. First, the extent of generalization to a further stimulus, B, that had not undergone Stage 1 training was assessed. If Stimulus N governed more associative strength in Group A+N+ than in Group A+N-, then this should also be reflected in the level of generalization of fear to B. Second, a final test was included in which the conditioned suppression to N was measured directly.
Method
Subjects. The subjects were 16 naive male hooded (Lister) rats with a mean ad lib weight of 311 g (range = 295-335 g). They were maintained at 80% of their ad lib weights by restricting the amount of food given each day.
Apparatus. Four identical Skinner boxes, supplied by Campden Instruments Ltd., were used. Each was equipped with a recessed food tray to which 45-mg food pellets could be delivered. This food tray was guarded by a transparent plastic flap, 6 cm high by 5 cm wide, that was hinged along its uppermost edge to the top of the opening to the food tray. Movement of the flap actuated a microswitch, and each closing of the switch was recorded as a single response. The flap automatically returned to its resting position as the subject removed its snout from the food tray. The retractable levers that the boxes were equipped with were withdrawn throughout the experiment The floor was constructed from stainless steel rods that could be electrified by a Campden Instruments Ltd. shock generator (Model 521C) and shock scrambler (Model 52 IS). A loudspeaker mounted on the wall opposite the food tray was used to present a tone of 2000 Hz, a 20 Hz click, and a white noise, each at an intensity of 80 dB (scale A; re 20 jiN/m 2 ). This intensity was 16-20 dB above the ambient noise level produced by a ventilation fan. Background illumination was provided by a 3-W jewel light (rated for 24 V but operated at 16V) mounted 14.5 cm above the magazine tray. The boxes were housed in sound-and light-attenuating chambers.
Procedure. On the first 2 days of the experiment the rats received magazine training in which 45-mg food pellets were delivered on a variable-time 60-s schedule (VI-60) during the course of 40-min sessions. In order to aid location and retrieval of these pellets, the flap covering the opening to the food tray was fixed in a raised position on the first day. On the second day the flap was returned to its vertical resting position so that it became necessary for subjects to move the flap in order to retrieve the food pellets when they were delivered. All subsequent sessions were also 40 min in duration unless otherwise specified. The magazine training was then followed by a single session in which two 30-s presentations of each of the stimuli were delivered with an intertrial interval (ITI) of 5.5 min. This limited preexposure to the stimuli was enough to allow habituation of the suppressive effect initially evoked by these stimuli.
Subjects were then randomly assigned to one of the two groups, and 12 sessions of appetitive training followed in which Stimulus A and Stimulus N were presented. The noise served as Stimulus N for al] subjects. For half of the subjects in each group the click served as Stimulus A (and subsequently the tone served as Stimulus B), whereas for the remainder of the subjects this arrangement was reversed. These stimuli were 30 s in duration. For Group A+N+, presentations of A and N terminated in the delivery of a single food pellet, whereas for Group A+N-, only Stimulus A was followed by food, and Stimulus N was presented without consequence. There were two A trials and two N trials in each session. The order in which the trials were presented was random, and the ITI was variable with a minimum of 5.5 min and a maximum of 16.5 min. Learning was indexed by measuring the tendency to approach the food tray (assessed by counting the operations of the flap) in the presence of the stimuli. A difference score was used to assess whether the subjects had detected the reinforcement contingencies. This score was calculated by subtracting the number of flap movements during Stimulus N from the number made during Stimulus A.
During the next two sessions all animals received fear conditioning in which the presentation of N terminated in the delivery of a 0.5-mA shock for 0.5 s. There were three such trials in each of the two sessions: The first trial occurred 10 min after the beginning of the session, and the remainder of the trials occurred at 10.5-min intervals thereafter.
In the next three sessions, pushing the magazine flap was trained as an instrumental response in order to establish a stable baseline of responding against which conditioned suppression evoked by the auditory stimuli could be assessed. During the first session every flap push was reinforced with a food pellet until 20 reinforcers had been earned, at which point the animals were removed from the Skinner boxes. During the next two sessions, responding was reinforced according to a VT-60 schedule.
In the following session, the tendency of Stimulus A and Stimulus B to suppress responding was measured. There were three presentations of each stimulus delivered with an ITI of 5.5 min. For half of the subjects in each group the order of trial presentation was AB-BABA, and for the remaining subjects the order was BAABAB. Finally, the level of conditioned suppression that had been established to Stimulus N was tested during a single session that was identical to the conditioning session with the exception that no shocks were presented and the VI-60 schedule was in force. The tendency of the stimuli to suppress responding was expressed as a suppression ratio that took the form a/(a+b) in which a represents the number of flap movements during the stimulus and b represents the number during an equivalent period immediately prior to stimulus onset.
Results
By the final days of the appetitive training stage, animals showed little tendency to respond during the intertrial periods and restricted their responding to the reinforced trials. Thus, on the last 2 days of training, subjects in Group A+N-responded at a greater rate during presentations of Stimulus A than during presentation of Stimulus B as was indicated by a mean A -N difference score of 12.12. Subjects in Group A+N+, however, responded at much the same rate during both types of trial, and, accordingly, the magnitude of their mean difference score, -2.62, was much reduced. The fact that the latter group's score was negative indicates that subjects tended to respond at a slightly higher rate during reinforced presentations of N than during reinforced presentations of A. An analysis of variance (ANOVA) conducted on these difference scores revealed a significant effect of group, F(\, 14) = 6.92, p < .05.
No data were recorded during Stage 2 and Stage 3 of training. Test performance is shown in Figure 1 , which depicts the level of suppression for the groups to Stimulus A and to Stimulus B. Inspection of the test performance revealed that there were no differences dependent on the particular stimuli assigned as A and B. Therefore, the data for each group were pooled across the counterbalanced factor of stimulus type. Considering first Stimulus A, note that it is apparent that suppression of responding was initially more marked in Group A+N+ than in Group A+N-, although suppression was lost in both groups with further nonreinforced presentations of the stimulus. The level of suppression to Stimulus B appeared to be somewhat greater than that to Stimulus A, presumably because of a residual contribution of unconditioned suppression to the overall level of performance. Suppression governed by Stimulus B, however, did not appear to depend on group membership.
Statistical analysis confirmed these impressions. The rates of response recorded during the prestimulus periods of the test session, with means of 16.57 responses/min for Group A+N+ and 19.18 responses/min for Group A+N-, did not differ (F< 1). An ANOVA conducted on suppression ratios for Stimulus A revealed no effect of group, F(l, 14) = 2.21, p > .15, an effect of trial, F(2, 28) = 16.65, p < .01, and an interaction between these two factors, F(2, 28) = 5.71, p < .01 . An analysis of simple main effects showed that the groups differed on the first trial, F(l, 42) = 9.75, p < .01. A similar analysis of the suppression scores for Stimulus B revealed no effect of group (F < 1), no effect of trial, F(2, 28) = 2.43, p > .10, and no interaction between these factors (F< I ) .
In the final test, in which the conditioned suppression to N was measured, the prestimulus rates, with means of 25.83 responses/min for Group A+N+ and 27.5 responses/min for Group A+N-, did not differ (F < 1). The mean suppression ratios (pooled across the three trials), with means of .20 for Group A+N+ and .19 for Group A+N-, also did not differ
Discussion
The results of Experiment 1 suggest that generalization of conditioned suppression will occur more readily between two stimuli (A and N) when these have both previously signaled the same outcome (food in Group A+N+) than when they have signaled different outcomes (food and no food in Group A+N-). This result is in accord with the suggestion of Miller and Dollard (1941) that the extent to which stimuli are treated as similar will reflect not only their intrinsic properties but also their history of reinforcement.
It is difficult to explain these results in terms of the direct transfer of responses acquired during the first stage of training. Because Stimulus A received identical treatment in both groups, it is only by way of their effect on N that responsebased transfer effects could have influenced the results. It is true that the association of N with food in Group A+N+ may transfer to the aversive conditioning phase and thus interfere with the acquisition of the conditioned response (CR) to N in this group. But, in fact, no such transfer was observed: The two groups did not differ in the magnitude of the aversive CR that they acquired to N.
It is equally difficult to construct an attentional account for these findings. It is true that current theories of attention (e.g., Pearce & Hall, 1980) allow that Stimulus N would lose associability in Stage 1 of training and might do so more markedly in Group A+N-, thus slowing subsequent aversive conditioning in this group. Any such effect must have been weak because, as we have just noted, the two groups did not differ in their conditioning to N. An alternative attentional explanation makes use of the notion of general attentiveness (e.g., Thomas, Freeman, Svinicki, Burr, & Lyons, 1970) with its suggestion that discrimination training (such as was given to Group A+N-) maintains or enhances attentiveness, whereas nondiscrimination training (as in Group A+N+) does not. Heightened general attentiveness is held to reduce the extent of generalization and might thus lead to the expectation that test responding to A would be less in Group A+N-than in Group A+N+. But such an interpretation must also predict that the groups would also differ in their performance to the B test stimulus, which they did not. Thus, an explanation in terms of general attentiveness appears to be untenable.
Experiment 2
In this experiment we attempted to demonstrate the replicability of the central finding of Experiment 1. In addition, although the difference between the two groups in that experiment did not appear to depend on differences in acquisition to Stimulus N, there was no direct evidence that the suppression shown to Stimulus A depended on the conditioning of N at all. In order to show that suppression to A reflects generalization from N, it is necessary to include a condition in which the subjects do not receive the phase of aversive conditioning with N. Experiment 2 did this.
The experiment included four groups. Group A+N+POS and Group A+N-POS corresponded to Groups A+N+ and A+N-from Experiment 1 and constituted an attempt to replicate the results of that experiment For subjects in these groups presentations of Stimulus N and the shock were positively correlated (POS) during the second stage of training. The two additional groups, Group A+N+NEG and Group A+N-NEG, were treated in the same way as the comparable groups specified above, except that presentations of Stimulus N and the shock were negatively correlated (NEG) during the second stage of the experiment. If the difference in suppression to A between Groups A+N+POS and A+N-POS occurred as a consequence of a difference in generalized conditioned suppression, then the groups for which Stimulus N and the shock were unpaired should not show generalized conditioned suppression, and no differences in suppression to A would be anticipated.
Method
Subjects and apparatus. The subjects were 32 male hooded (Lister) rats with a mean ad lib weight of 400 g (range = 340-445 g) maintained in the same way as in Experiment 1. The apparatus was the same as that used in Experiment 1.
Procedure. The treatment of Groups A+N+POS and A+N-POS was identical to that of Groups A+N+ and A+N-from Experiment 1. Thus, after appetitive conditioning, animals received training designed to establish fear to N. Groups A+N+NEG and A+N-NEG were treated in the same way as Groups A+N+POS and A+N-POS, respectively, except that Stimulus N and the shock were unpaired during the second phase of the experiment. Stimulus N occurred in the same temporal location as it did for the other two groups, but the shocks were presented during the ITI. More specifically, the shocks occurred 4.75 min after each of the noise presentations. The test sessions and other details of the experiment that have not been specified here were the same as in Experiment 1.
Results
Appetitive training proceeded in much the same way as in Experiment 1, and by the final 2 days of training the flap responses of the two groups revealed that the imposed contingencies had been detected. Thus, the mean A -N difference scores were -6.25 for Group A+N+POS, -5.00 for Group A+N+NEG, 12.37 for Group A+N-POS, and 14.62 for Group A+N-NEG. An ANOVA conducted on these scores revealed that there was an effect of the appetitive contingency, F(\, 28) = 23.12, p < .01, no effect of condition (whether subjects were assigned to the POS or NEG conditions), and no interaction between these factors (Fs < 1).
The groups did not differ in their baseline rates of response during the first test session. The group mean rates were 21.42 responses/min for Group A+N+POS, 19.54 responses/min for Group A+N-POS, 20.73 responses/min for Group A+N+NEG, and 20.45 responses/min for Group A+N-NEG. There were no reliable differences among these scores (F < 1). There were, however, sizable differences among the conditions in the suppression controlled by the stimuli. Performances during the test session are shown in Figure 2 , which presents the suppression scores shown by each of the groups to Stimulus A and to Stimulus B. Comparing the POS groups, for which Stimulus N was paired with a shock, and the NEG groups, for which Stimulus N was not paired with a shock, reveals that suppression of responding was confined to the former groups. Evidently, A and B derive their effectiveness in evoking suppression by generalization from the associative strength governed by N. It is apparent from Figure 2 that the groups that had received paired presentations of N and a shock differed in the suppression they showed to A. Group A+N+POS showed greater generalization of conditioned suppression to A than did group A+N-POS. A factorial ANOVA was conducted on the suppression ratios for Stimulus A. The factors consisted of (a) whether A and N had the same outcome during appetitive training (outcome), (b) whether noise and shock had been paired (contingency), and (c) trials. This analysis revealed an effect of outcome, F(\, 28) = 5.61, p < .05, an effect of contingency, /•'(!, 28) = 21.94. p < .01, and an interaction between these two factors, F(l, 28) = 4.84, p < .05. The analysis also indicated an effect of trial, F(2, 56) = 6.18, p< .01, that interacted with both outcome, F( 2, 56) = 3.02, p < .06, and contingency, F(2, 56) = 4.81, p < .05. The three-way interaction was not significant, F(2, 56) = 1.13, p > .30. These interactions were further explored using an analysis of simple main effects, which showed a difference among the groups on the first and second trials, F(l, 84) = 9.56, p < .01, and F(l, 84) = 9.97, p < .01, respectively. A subsequent analysis using the Duncan multiple-range test revealed that Group A+N+POS differed from each of the other groups on both trials (ps < .01). No other differences among the groups were significant. Figure 2 also shows that Stimulus B also tended to evoke suppression in the POS groups, but that the difference between those two groups was much less marked than that observed for Stimulus A and proved to be statistically unreliable. A factorial analysis of the B suppression scores paralleling that conducted on the A scores revealed a significant effect of contingency, F[l, 28) = 20.19, p < .01; no other effects or interactions were statistically significant, largest F(l, 28) = 2.14,p> .15, all otherFs< 1.
In the final test, in which the level of conditioned suppression to N was assessed, the mean prestimulus rates of responding were 24.16 responses/min for Group A+N+POS, 23.42 responses/min for Group A+N-POS, 26.42 responses/min for Group A+N+NEG, and 24.50 responses/min for Group A+N-NEG. These rates did not differ significantly (F < 1). The mean suppression ratios (pooled over the three trials) were .13 for Group A+N+POS, .23 for Group A+N-POS, .51 for Group A+N+NEG, and .51 for Group A+N-NEG. A factorial ANOVA revealed an effect of contingency, F(l, 28) = 45.76, p < .01, no effect of outcome, and no interaction between these two factors, largest F(l, 28) = 1.23, p > .25. This test confirms that N acquired associative strength only in the POS groups and that the strength acquired by N did not differ in the two POS groups.
Discussion
In general, the results for the POS groups of Experiment 2 exactly match those of the equivalent groups in Experiment 1 and confirm that the generalization of a conditioned response between two stimuli will depend, in part, on their associative history. Generalization from Stimulus N to Stimulus A was greater when both events had previously been paired with food than when just A had been pretrained in this way. We assume that the difference between these two conditions reflects both an increase in generalization (acquired equivalence) in the group given A+N+ training and also a decrease in generalization (acquired distinctiveness) as a result of A+N-training. We cannot, however, exclude the possibility that just one of these processes may be responsible for the results. A comparison of the performances shown by the two groups to a novel test stimulus (B) could in principle help to evaluate this possibility. For instance, if B were to govern no more suppression than Stimulus A in the groups given A+N-training, then one might want to conclude that such training had done nothing to increase the discriminability of A and N. The results presented in Figures 1 and 2 , showing that B does tend to evoke more suppression than A, may seem, therefore, to allow rejection of this conclusion. We are unwilling, however, to place any reliance on conclusions drawn from comparing performance to A and performance to B. Stimulus A is fully familiar at the time of testing, whereas B is (relatively) novel. Stimulus B is likely, therefore, to retain some tendency to evoke suppression unconditionally, a tendency that would combine with generalized conditioned suppression from N. Without some way of independently assessing the contribution of unconditioned suppression to the response shown to B, a comparison of the test results for A and B will be impossible to interpret.
Experiment 3
Experiments 1 and 2 have investigated generalization from N to A when these stimuli have received equivalent prior training (both have been paired with food) and when they have differed in their prior training (A has been paired with food and N has not been paired with food). In Experiment 3 an attempt was made to extend the generality of the previous experiments. In this experiment, we examined the formally parallel case in which A and N were treated equivalent!}' in that neither was paired with food; we compared this condition to one in which N was followed by food, whereas the test stimulus was nonreinforced. We can expect to observe acquired equivalence/distinctiveness effects when the performance shown by these two conditions is compared. This experiment, unlike the previous experiments, used a within-subjects design in which all three stimuli (A, B, and N) were presented during Stage 1 of training. For Group A-B+N-, A and N were nonreinforced during the stage of appetitive conditioning, and B was paired with food. After N had been paired with a shock, the degree of generalization to A and B was tested. We expected generalization to be more marked to A than to B. A second group of subjects, Group A+B-N+, received Stage 1 training with A and N paired with food and B not paired with food. Again, on the basis of the results of Experiments 1 and 2, generalization should be greater to A, which shares a common associate with N, than to B.
It may be noted that the use of this within-subjects design avoids a complication that was present in Experiments 1 and 2. In those experiments it was necessary to demonstrate that the two groups being compared did not differ in their responding to A because of a difference between them in the strength of the association acquired by N. In this experiment, the critical comparison concerns the extent to which the associative strength acquired by N in a given animal generalizes to two different test stimuli. (A brief report of this experiment was presented by Hall, in press.)
Method
Subjects and apparatus. The subjects were 32 naive male hooded (Lister) rats with a mean ad lib weight of 400 g (range = 370-435 g). The subjects were maintained in the same was as in Experiment 1, and the apparatus was the same as that used in Experiment 1.
Procedure. After magazine training, the animals received 12 daily sessions of appetitive conditioning, each of which contained two presentations of each of the three stimuli, A, B, and N, delivered with an ITI of 5.5 min. For Group A+B-N+, A and N were followed by the delivery of food, and B was nonreinforced; in Group A-B+N-, B was reinforced, and the presentations of A and N were nonreinforced. In the next two sessions, Stimulus N was paired with a shock. After the instrumental baseline had been established, the subjects received a test session in which the generalization of conditioned suppression to A and B was measured. In a final test session, the suppression governed by N was assessed. Details of the procedure that have not been described here were the same as those in Experiment 1.
Results
By the final days of appetitive training, animals were responding in a manner appropriate to the contingencies that had been imposed. Because three stimuli were used in this stage of training, the scores to be reported simply represent the number of responses during these stimuli on the final 2 days of appetitive training. The mean number of responses for Stimuli A, B, and N for Group A+B-N+ were 28.69, 7.75, and 22.31, respectively. The mean number of responses for Group A-B+N-for Stimuli A, B, and N were 2.19, 17.94, and 4.75, respectively. One-way ANOVAS revealed that the groups differed in the number of responses emitted to each of the three stimuli, smallest P(l, 30) = 8.95, p < .01. Figure 3 depicts the mean suppression ratios for the two groups during the test session. One of the animals in Group A-B+N-failed to emit the baseline response during any of the prestimulus periods in the test sessions and was therefore excluded from the mean and from further analysis. The degree of generalized suppression appeared to be somewhat less with this procedure than that produced in the previous experiments. Nonetheless, Figure 3 makes clear that, at least on the first trial, generalization of conditioned suppression was greater to Stimulus A than to Stimulus B in both groups. Statistical analysis supported this description of the data.
The rates of response during the test session, with a mean of 20.54 responses/min for Group A+B-N+ and a mean of 23.71 responses/min for Group A-B+N-, did not differ, (F< 1). An unequal-n ANOVA with group, stimulus (A or B), and trials as factors revealed an effect of trial, F(2,58) = 5.28, p < .01, and an interaction between stimulus and trial, F(2, 58) = 3.43, p < .05. There were no other statistically significant effects or interactions, largest F(i, 29) = 3.12, .05 < p < .10, for the stimulus factor. An analysis of simple main effects showed that the stimuli, A and B, differed on the first trial, F(l, 116) = 7.26, p<.01.
In the final test in which the conditioned suppression governed by N was measured, the prestimulus rates of responding, with means of 25.00 responses/min for Group A+B-N+ and a mean of 23.67 responses/min for Group A-B+N-, did not differ significantly (F < I). Similarly, the level of conditioned suppression, with a mean of. 17 for Group A+B-N+ and a mean of .13 for Group A-B+N-, did not differ (F< 1). 
Discussion
The results of Experiment 3 are in accord with those of Experiments 1 and 2. They show that rats generalize more readily between stimuli that had the same consequence during prior training (A and N) and that they generalize less readily between stimuli (B and N) that had differing consequences. The effect was found when A and N were reinforced in initial training and B was not, and also when B was reinforced and A and N were not.
A further advantage of the within-subjects design used here is that it supports our assertion that the effects observed in Experiments 1 and 2 were not a result of differences between the groups in conditioned suppression to N. In Experiment 3, generalization to both test stimuli, A and B, had its origin in a common source (N), and so differences between A and B in the responding they controlled must be derived from some other source, such as acquired equivalence and distinctiveness effects.
As with the design used in Experiments 1 and 2, the results produced by the within-subjects design used in this experiment prove difficult to explain either in terms of attentional effects or by postulating the transfer of some specific response that directly modifies test performance. Thus, current theories of attention allow that the associability of A, B, and N will change during preexposure and that the magnitude of this change might depend on whether the stimulus was associated with food during Stage 1 training (Pearce & Hall, 1980) . Similarly, the tendency of some stimuli to evoke an appetitively conditioned response may directly influence the level of responding shown to these stimuli during conditioned suppression training and testing. The results reported here, however, show that Stimulus A evoked more suppression than Stimulus B, both when it had been reinforced during Stage 1 training and when it had not. What determined the suppression shown to a stimulus at testing was not whether it had been reinforced during Stage 1 but whether its treatment matched that given to N.
As in Experiments 1 and 2, the effects observed were rather small and short-lived. We can only speculate on the conditions that may enhance the size of the effects. One obvious possibility is to increase the effectiveness of Stage 1 or Stage 2 training by increasing the magnitude of the reinforcers or the duration of training.
Finally, it is of interest to note that Grice and Davis (1960; see also Grice & Davis, 1958) reported an experiment using human subjects that is formally equivalent in its design to that described here. Their subjects received instructions to emit a given response (a keypress) to each of two stimuli and to emit a different response to a third stimulus. An eyeblink response conditioned to the first of these stimuli was found to generalize more readily to the stimulus associated with the same keypress response than to a third stimulus, a result directly analogous to that reported here.
General Discussion
The results of the experiments reported here show that the extent of generalization between stimuli can change as a consequence of experience. Specifically, the experiments demonstrated that generalization of aversive conditioning between two stimuli was greater when each had been accompanied by the same outcome (e.g., both had been associated with food) than when they had been associated with different outcomes. These results demonstrate the acquired equivalence of cues, the acquired distinctiveness of cues, or both.
Although the experiments reported here were devised and presented in the context of the notions of acquired equivalence and acquired distinctiveness as proposed by Miller and Dollard (1941) and Lawrence (1949 Lawrence ( , 1950 , their relevance to two other lines of research requires comment. The first of these lines is concerned with the "differential outcome effect."
In a typical experiment on the differential outcome effect (e.g., Trapold, 1970) , a rat will be required to learn a successive discrimination between two stimuli. In the presence of a tone, for example, one response will be rewarded, whereas in the presence of a clicker, a different response will be rewarded. The effect of interest is that this discrimination is acquired more readily when the different responses yield qualitatively different reinforcers. This procedure differs substantially from the one used in our experiments, but the essential finding is the same: Discrimination is improved when the entities to be discriminated can be distinguished according to the events with which they are associated. Although they do not mention the concept of acquired distinctiveness, Trapold and his collaborators (e.g., Peterson & Trapold, 1980; Trapold & Overmier, 1972 ) offered a theoretical interpretation of their findings that is essentially equivalent. Their differential outcome effect arises, they suggested, because the two stimuli activate different expectancies that contribute to the events to be discriminated and thus ensure that the overall discriminability of the two stimulus-response chains is increased.
Second, we should consider the possible relevance of our findings on acquired equivalence to the notion of the "equivalence relation" developed in the work of Sidman and his collaborators (e.g., Sidman, in press; Sidman & Tailby, 1982) . Sidman suggested that certain discrimination training procedures will allow the development of an equivalence relation between stimuli, a relation that he specified in terms of the properties that define logical or mathematical equivalence. Our experiments do not attempt to demonstrate that stimuli associated with a common outcome become logically equivalent; rather, it is supposed that these stimuli acquire some degree of what Sidman (in press) referred to as "functional equivalence." A parallel should perhaps be sought not with our experiments and those using the conditional discrimination procedure used by Sidman but between our experiments and the experiment reported by Vaughan (1988) that concerned the equivalence sets formed by pigeons after simple discrimination training.
In Vaughan's (1988) experiment, pigeons were trained with 40 different pictorial stimuli, 20 of which were arbitrarily designated as positive (and followed by food) and 20 of which were designated as negative. When the discrimination had been learned, the reinforcement contingencies were reversed. After a series of such reversals it was found that experience of the changed contingencies for just the first few stimuli presented on the first session of a reversal engendered an appro-priate change in the responding shown to the remainder of the stimuli. Thus, for example, by the end of the session the birds were tending to respond slowly to instances of the positive class of stimuli as a consequence of the fact that instances of that class had been associated with nonreward earlier in the session. All that these stimuli shared to establish their common membership of a class was that all had been associated with the same outcome during the previous stage of training. Although very different in its details, Vaughan's experiment is formally identical to those reported here in showing that stimuli that have been associated with the same consequence will tend to be treated equivalently.
Contemporary researchers have yet to consider the mechanism by which generalization is increased between stimuli that have common consequences or is reduced between stimuli that have been associated with different consequences. One possible account, originally proposed by Miller and Dollard (1941) , emphasizes the fact that stimuli associated with the same reinforcer will elicit the same response. In the first stage of our experiments, pairing Stimulus A and Stimulus N with food ensured that the same response (flap movement) was elicited by both. The second stage of training, in which the presentation of noise (accompanied by flap movement) was associated with shock, might allow flap movement and its associated cues to become associated with shock and thereby produce suppression. Consequently, other stimuli that also elicit this response will also be able to contact a representation of shock and thus produce suppression. A similar analysis can be applied to Vaughan's (1988) results. In his experiment, all members of the original positive set tended to evoke movement toward the response key. When the contingencies were reversed, this movement was not followed by food. This movement, or the cues associated with it, thus became a signal for nonreward, and therefore other stimuli that elicited this response were treated as if they also would be nonreinforced.
It may be noted that this analysis directly predicts an acquired equivalence effect but needs some elaboration in order to predict acquired distinctiveness. Consider the case in which N has been associated with food and A has not. The pairing of N with shock should thus establish an association between the shock and the response-produced cues that are unique to this stimulus. If it is assumed that the acquisition of associative strength by these cues limits the acquisition of strength by other features of N (including elements held in common with A that would normally allow generalization to occur), then an acquired distinctiveness eifect can be expected.
A second, closely similar possibility dispenses with the reliance on response-produced cues. Modern theories of Pavlovian conditioning assume that stimuli can activate the representations of other events. It seems a plausible extension of these theories to allow that an associatively activated representation may support generalization between stimuli that share the ability to elicit this representation. Discrimination may be enhanced between stimuli that excite different associates. Thus, during the appetitive conditioning stage of the present experiments, Stimulus A and Stimulus N both become able to activate a representation of food as a consequence of equivalence training. In the subsequent phase of the experiment, pairing N with a shock may allow the associatively activated representation of food to also become associated with a shock (see Holland, 1981) . In consequence, the presentation of A will be able to contact the representation of a shock via its association with food, and generalized conditioned responding, appropriate to aversive conditioning, will result After acquired distinctiveness training, however, the training and test stimuli will elicit different associates. Consequently, pairing N with a shock will allow its associate to gain associative strength for shock, thereby limiting the acquisition of strength by other aspects of N. If these aspects include the common elements, then a reduction in stimulus generalization is to be expected, and an acquired distinctiveness effect will be observed. This interpretation of the present results suggests that the representations that stimuli come to activate as a result of conditioning can act in an analogous fashion to the common and unique representational elements that they unconditionally excite. In conclusion, stimulus generalization does not seem to be an unchanging reflection of the stimulus elements that are unconditionally activated by stimuli. Rather, it appears that there exists an intimate interaction between learning and stimulus discriminability. This interaction seems most parsimoniously interpreted by assuming that associatively activated representations can serve as elements that can affect generalization between stimuli.
